Pentatricopeptide repeat (PPR) proteins function in multiple processes in mRNA maturation in plastids and mitochondria (reviewed in Schmitz-Linneweber and Small, 2008) . RNA maturation in chloroplasts is complex, and PPR proteins act in cis-and trans-splicing, translation, RNA cleavage, RNA stabilization, and RNA editing. This large protein family, with 450 members in Arabidopsis, is characterized by the PPR domain, which contains repeats of a 35-amino acid motif. The highly diverged PPR domains may provide sequence specificity of RNA binding. The evolutionary history of PPR proteins, especially their dramatic expansion in terrestrial plants, is somewhat mysterious; they may have evolved to suppress mutations that became fixed by genetic drift in organellar genomes (Maier et al., 2008) . Indeed, PPR proteins, as products of nuclear-encoded Restorer-ofFertility genes, can suppress the mitochondrial mutations that cause cytoplasmic male sterility.
Pentatricopeptide repeat (PPR) proteins function in multiple processes in mRNA maturation in plastids and mitochondria (reviewed in Schmitz-Linneweber and Small, 2008) . RNA maturation in chloroplasts is complex, and PPR proteins act in cis-and trans-splicing, translation, RNA cleavage, RNA stabilization, and RNA editing. This large protein family, with 450 members in Arabidopsis, is characterized by the PPR domain, which contains repeats of a 35-amino acid motif. The highly diverged PPR domains may provide sequence specificity of RNA binding. The evolutionary history of PPR proteins, especially their dramatic expansion in terrestrial plants, is somewhat mysterious; they may have evolved to suppress mutations that became fixed by genetic drift in organellar genomes (Maier et al., 2008) . Indeed, PPR proteins, as products of nuclear-encoded Restorer-ofFertility genes, can suppress the mitochondrial mutations that cause cytoplasmic male sterility. ) examined members of a subclass of PPR proteins that contains, in addition to the PPR domain, C-terminal E and DYW domains. They found that two proteins in this subclass, CHLORO-RESPIRATORY REDUCTION22 (CRR22) and CRR28, are essential for editing several sites in plastid-encoded transcripts, including transcripts of subunits of the chloroplast NAD(P)H dehydrogenase (NDH) complex (see figure) . In crr22 and crr28 mutants, the ndhB and ndhD subunit transcripts are not properly edited, causing a loss of NDH activity, which can be visualized as a change in chlorophyll fluorescence. The DYW domain had been hypothesized to provide RNA editing activity in these PPR proteins. Surprisingly, expression of truncated CRR22 and CRR28 proteins without the DYW domain can restore RNA editing in their respective crr22 and crr28 mutants. Thus, the DYW domain was dispensable for RNA editing, but the E domain was found to be essential for RNA editing.
In another PPR protein, CRR2, the DYW domain was found to be essential for its function of RNA cleavage in separation of polycistronic chloroplast transcripts. Interestingly, although the DYW motifs of CRR2, CRR22, and CRR28 show substantial sequence conservation, their functions are distinct: the DYW domains of CRR22 and 28 cannot replace the DYW domain in CRR2. Although the DYW domain was dispensable for RNA editing in CRR22 and CRR28, swapping in the DYW domain of CRR2 did not restore RNA editing activity. Indeed, the DYW domain of CRR2 was found to have endoribonuclease activity. Thus, the DYW domains of CRR2 and of CRR22 and CRR28 have evolved divergent functions. However, their exact roles in RNA editing remain to be elucidated. 
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